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Description 

BACKGROUND OF THE INVENTION 

[0001] In copending application EP 94 116 909.6 of 
even date herewith and assigned to the same Assignee 
as the present invention, discussion was undertaken 
with regard to the problems arising from the potential 
cross-contamination that can occur with a multi-patient 
fluid dispensing system. One facet of the system pro- 
vided involves prevention of contamination of the multi- 
use segment of the fluid path during the time the system 
Is connected to the patient. The disclosed system utiliz- 
es a back flow preventing valve and a sterile filter. 
[0002] A back flow valve and a sterile filter combina- 
tion should give sufficient protection. Bacteria cannot 
penetrate the filter. Viruses and proteins can penetrate 
the filter but are not active, and so cannot swim up- 
stream. They can only diffuse. The drawbacks to this 
approach involve the pressure drop through the filter 
and volume of fluid remaining in the filter. Also, there is 
no way to verify that the filter is not leaking. 
[0003] The present invention deals with additional 
methods of preventing contamination of the reusable 
fluid path by the patient being injected. To achieve the 
improved methods of preventing contamination, the 
present invention embodies the concept of preventing 
back flow, by providing no open fluid path through which 
bacteria can migrate or viruses or pyrogens can diffuse. 
(If a path is open, the velocity can then be made suffi- 
cient to prevent back diffusion). Additionally, turbulence 
must be avoided since turbulence necessarily involves 
reverse flows and eddys that can carry material against 
the flow, unless the flow is high enough to prevent any 
part of the fluid from having a net upstream velocity vec- 
tor. 

[0004] Prior art document US 4,750,643 discloses a 
system for delivering sterile fluid to a patient, comprising 
a source of sterile flu id, afluid delivery system for direct- 
ing the sterile fluid from the source to a point of use in 
conjunction with a patient, wherein a portion of said fluid 
delivery system including the portion in contact with the 
patient is disposable and the reminder of the system is 
reusable, flow interrupting means in each of the dispos- 
able portions of said fluid delivery system comprising 
physical means that cause the flow to exist as discrete 
quantities and to be discontinuous so thatf luid free gaps 
exist in the delivery system to preclude cross-contami- 
nation and per patient hook-ups forming the disposable 
portions of the fluid delivery system for directing said 
sterile fluid into a plurality of patients. Further, spring 
clamps are provided in the reusable portion of the sys- 
tem which selectively close off the corresponding fluid 
path. 

[0005] Means of preventing contamination of the fluid 
path by contaminants otherthan the patient being inject- 
ed are presented in copending application EP 94 116 
909.6. Any of the concepts presented there may be 



matched with any of the embodiments presented here. 
The relevant feature is the "per patient" connection. 

Objects of the Invention 

5 

[Q006] It is a principal object of this invention to pro- 
vide an improved apparatus for injecting a fluid medium 
into a plurality of patients while minimizing the chance 
of cross-contamination. 
10 [0007] It is another object of this invention to provide 
an apparatus for injecting fluid mediums into patients in 
which there is no continuous stream of fluid existing be- 
tween the source of the fluid and the patient. 
[0008] It is another object of this invention to provide 
15 an apparatus In which a peristaltic apparatus Is present 
which precludes the reverse flow of substances from the 
patient towards the origin of the fluid to be injected. 
[0009] These objects are solved by a system for de- 
livering sterile fluid to a patient in accordance to claims 
1 and 5. Further embodiments of this invention are the 
subject matter of subclaims 2 through 4 and 6 and 7. 
[001 0] Other objects and advantages of this invention 
will be in part obvious and in part explained by reference 
to the accompanying specification and drawings in 
which: 

Description of the Drawings 
[0011] 

FIG. 1 diagrammatically shows an apparatus and a 
system for injecting a fluid medium directly into a 
patient which minimizes the chance of patient-to- 
patient cross-contamination; 

FIG. 2 is a form of peristaltic control apparatus that 
can be used In the cross-contamination preventing 
system of FIG. 1 ; 

FIG. 3 is a front perspective of the apparatus of FIG. 

2; 

FIG. 4 is another diagram showing another type of 
peristaltic apparatus for use in the present inven- 
tion; 

FIGs. 5a and 5b are diagrammatic illustrations of an 
apparatus in which there is a biased element to pre- 
clude reverse flow of fluid from the patient towards 
the source of medical fluid; 

FIG. 6 is a diagrammatic showing of another type 
of apparatus having discontinuous flow and a plu- 
rality of patient connections; 

FIG. 7 is a diagrammatic showing of a packeted flow 
means; 
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FIG. 8 is a diagrammatic showing of a disposable 
burette system; and 

FIG. 9 is a diagrammatic showing another system 
for packeting fiow means. s 

[0012] It is to be noted that the FIGs. do not show back 
flow prevention means arranged in each of said per pa- 
tient hook-ups for allowing flow in a forward direction 
while preventing flow in the backward direction. In addi- io 
tion, in FIG. 9 the patient hook-ups forming the dispos- 
able portions of the fluid delivery system for directing 
the sterile fluid into a plurality of patients are not shown. 

Description of the Invention 15 

[0013] To better understand the present invention, ref- 
erence is made to the drawings, and specifically to FIG. 
1 there is provided a source of fluid medium which is 
contained within a bulk container 10. Numeral 11 repre- 20 
sents a similar container that Is used to hold a supply of 
diluent, in the event that it is desired to reduce the con- 
centration of the fluid medium contained within source 
1 0. A metering pump 1 2 draws fluid from the supply 
source 1 0 at the proper flow rate. The second metering 25 
pump 1 3 draws diluent (when desired) from the bulk res- 
ervoir 11 within which the supply of diluent is contained. 
A preferred metering pump is a precision peristaltic 
pump with santoprene tubing. A pump wail design sim- 
ilar to that of U.S. Patent No. 5,236,01 4 would minimize 30 
the pulsatile flow characteristics. As the fluids are re- 
moved from containers 10 and 11 , they are heated by 
means of heaters 14 and 15 so that they approximate 
body temperature. The heating, of course, can decrease 
the viscosity and make the fluid more comfortable for 35 
the patient. Upon leaving the metering pumps 12 and 
1 3, the fluids meet as they are joined and flow through 
a static mixer 20 that contains helical vanes. The com- 
pany ConProTech makes many sizes and lengths, some 
with polypropylene vanes and case. These static mixers 40 
are designed for mixing fluids with very different viscos- 
ities and varying dilution ratios. The exact length and 
diameter to be used will depend to some degree upon 
the viscosity of the substances being co-mingled. The 
mixture then flows through a fluid assurance device 22 « 
which many be an ultrasonic detector so that the pres- 
ence or absence of air In the fluid can be determined. 
Since these types of devices cannot detect small air 
bubbles, by being located before a pressurization pump 
25, bubbles will be as large as possible. It helps mini- so 
mize the chance that a broken line or human error can 
inject air into the patient. From pressurizing pump 25, a 
supply conduit 26 leads to a rotary switch 27 that can 
distribute fluid between the Individual or "per patient" 
hookups 30, 31 and 32. Each of the individual connec- 55 
tions contains what has been diagrammatlcally shown 
as a section to mate with a peristaltic apparatus 35. 
Each per patient disposable tube 36 is placed in a per- 



istaltic apparatus 35 before being connected to the pa- 
tient. Then it is connected to the patient and the injection 
is completed. The disposable connector tube 36 is dis- 
connected from the patient The rotary valve is turned 
to seai off the opening and the tube removed from the 
peristaltic apparatus and the connection to the rotary 
valve. This portion is then discarded. The next tube 
should be placed in the peristaltic apparatus. 
[001 4] This is a good strategy but it req uires operator 
vigilance to make sure that the line is in the peristaltic 
device before being connected to the patient and that 
the rotary valve is moved before the line is removed from 
the peristaltic device. Interlocks and intermediate all/off 
positions on the rotary switch could be provided. The 
rotary valve could have a) "no connection" position be- 
tween each connection position. The interlocks could 
function such that the rotary valve cannot be moved to 
access an output line until the line is in the peristaltic 
device, and another interlock could require that the ro- 
tary valve be turned to the intermediate off before the 
tubing can be removed from the peristaltic pump. 
[0015] The present apparatus includes an electronic 
control system (ECS) 40 to assure that the needs of the 
patient are met safely. ECS 40 gets information on the 
contents of the bulk reservoirs 1 0 and 1 1 . The preferred 
method is to read bar codes indicated by numerals 10' 
and 11 ' respectively. Another way is to quiz the operator 
to enter the data each time a bulk reservoir is changed, 
and then store that information . The operator would read 
the label on or packaged with the bulk reservoir, and en- 
ter the appropriate data. This need only be done when 
a bulk reservoir is changed. 

[0016] With each injection, the operator needs to tell 
the system what to do. The data most similar to present 
practice is: 1 ) the concentration desired, 2) the flow rate, 
and 3) the total volume to be delivered. Present practice 
also includes multiple phases with various flow rates 
during each phase. This system would allow various 
contrast concentrations during each flow rate as well. 
[001 7] However, given the capabilities of this system, 
a preferred set of information is: 1) the procedure being 
done, and 2) the patient weight. This way the contrast 
dose could be optimized for the patient. The algorithm 
would have been previously provided information on 
milligrams of iodine per kilogram of patient for each pro- 
cedure when the system was first installed in the hospi- 
tal. It could display concentration, flow rate and volume 
for operator verification, if the operator desired. An elec- 
tronic interface 41 is shown which can connect to the 
hospital information system to get information on the pa- 
tient, such as weight. Then the operator would only have 
to input the patient number. The electronic interface 
could also be connected to the imaging equipment. It 
could send or receive Information so that, for instance, 
the operator only need to program the CT scanner with 
number of slices and body section, and this would be 
transmitted to the contrast delivery system to be used 
in determining flow rates and delays. The electronic In- 
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terface would also be used to let the scanner trigger the 
contrast delivery system or vice versa, after the appro- 
priate delays. A hard copy printer may be optionally part 
of the user Interface, receiving data from the ECS. This 
can print a record of the actual Injection for insertion Into 
the patient records. The output may be alphanumeric or 
be a graphical representation of the injection. 
[0018] The operation of delivering fluid to the patient 
can be started by the operator with a start switch on the 
contrast delivery system, or from the console of the 
scanner. There would need to be an arming procedure 
similar to that of present injectors to help assure patient 
safety. 

[0019] In CT, usually only one injection is given, some- 
times with pauses and changes in flow rates. As the end 
of the injection is reached, contrast can be conserved if 
the contrast flow is stopped and the diluent flow contin- 
ued so the "bolus" of diluted contrast is flushed out of 
the tubing and into the patient. In angiography, several 
injections may be used. It is necessary to flush only after 
the last injection, although no harm, except injecting a 
little extra fluid, occurs if the flush follows each injection. 
[0020] Another form of waste is using contrast to 
prime the fluid path which is disposed of with each pa- 
tient, especially if the concentration has not yet been 
decided upon. The flush or diluent fluid is much cheaper 
than the contrast and of lower viscosity, so it can be used 
to prime the line and make sure that all air has been 
removed from the path to the patient. 
[0021] Referring to FIGS. 2 and 3 an alternative would 
be to make the peristaltic mechanism be fixed with the 
tubing, rather than separate as shown in FIG. 1 . It would 
be disposable, but, it could be a very simple disposable 
with four wheels on a cross and a band which held the 
tubing for one or more turns. (It could be less than one 
turn, but one or more is preferred to equalize the lateral 
forces.) This type of construction is shown In FIGS. 4 
and 3 with numeral 50 Indicating the wheels mounted 
on cross 51 and in contact with supply tubing 52. FIG. 
4 shows an even simpler arrangement where the wheels 
form a planetary gear set 60, with the inner gear free to 
rotate. In this embodiment, it might be easier to have the 
ratchet mechanism on the band as shown at 61 in FIG. 
3. This whole assembly does not need to be more than 
25.4 mm (1 ") across. While the peristaltic pump never 
has an open fluid path, turbulence can move material 
from the wall to the wall farther upstream. Thus, it is de- 
sirable, but not essential, that the tubing diameter be 
chosen to preserve laminar flow. Since the flow ranges 
differ by modality, the Reynolds number calculation, fa- 
miliar to fluid mechanics, will need to be used to make 
this determination. 

[0022] The peristaltic mechanism could be used as a 
flow sensor. It could be coupled to a shaft on the durable 
equipment or an optical sensor could detect when the 
gears pass. Another use of the peristaltic flow sensor is 
as a mechanical stop. Peristaltic flow sensor could be 
placed on the durable equipment in such a way that the 



ECS 40 read the number of revolutions and stop its ro- 
tation when the appropriate volume was reached. Be- 
cause the peristaltic flow sensor has some friction, it al- 
so prevents flow through caused by gravity when the 

* system is off. The Integral disposable peristaltic mech- 
anism would limit dripping when the "per patient" dis- 
posable is removed. This "per patient" disposable peri- 
staltic pump would also be a convenient pumping 
means for other low pressure IV fluid injections. 

w [0023] In all the peristaltic mechanisms above, any 
type of peristaltic motion is acceptable. A linear peristal- 
tic mechanism would work. Two lines may be run in par- 
allel through out of phase peristaltic mechanisms and 
their outputs combined to significantly decrease pulsa- 

15 tlons. 

[0024] Also, it is important to note that a peristaltic 
mechanism while effective is not sufficient to prevent 
cross-contamination, if turned backwards, either by op- 
erator action or by back pressure, for example. There 

20 has to be a back flow prevention means in the line, or 
preferably in the peristaltic mechanism itself. 
[0025] FIG. 7 shows another means of dividing the flu- 
id flow into discrete packets to prevent cross-contami- 
nation. This is a variation on the peristaltic idea, where 

25 the fluid path splits into two parts. In this picture, fluid is 
flowing into chamber 1, it's outlet is blocked so the 
chamber expands and drives the pressure plate against 
chamber 2. This drives fluid out of chamber 2 and on to 
the patient. When the pressure plate reaches the max- 

30 imum designed travel, the inlet and outlet vah/es switch 
position, allowing chamber 2 to fill and chamber 1 to 
empty. This allows continuous fluid flow but never per- 
mits a continuously open fluid path to exist. It is preferred 
that the pressure plate upon reaching its end of travel 

35 mechanically triggers the inlet valves, and that there be 
a mechanical linkage between the valves so that they 
can not both simultaneously open to the same chamber. 
These controlling strategies could also be performed by 
the ECS, with redundancy and verification of valve po- 

40 sitions. It is possible to extendthls conceptto using three 
or more chambers, to get a more even flow. 
[0026] FIG. 9 shows another Implementation of pack- 
etizing of the fluid flow. In this embodiment it is accom- 
plished via air separation rather than via an intervening 

45 solid. After the fluids are mixed, they flow through aback 
flow valve. The fluid then flows through a y where It is 
mixed with packets of air. The air packets separate fluid 
packets, preventing back diffusion or migration of con- 
taminants if the flow slows or stops. The wall material 

so and diameter of the tubing is chosen so that the air pack- 
ets are stable. During operation, fluid and airflow down 
the line to the air separating chamber. Here air sepa- 
rates itself from the fluid and moves upward through a 
filter, returning to be used again. Fluid flows on to the 

55 pressurizing pump. The pulsatile air pump could be a 
peristaltic pump, possibly operating out of phase with 
the fluid metering pumps so that air is injected when liq- 
uid flow is minimum from the metering pumps. After the 
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air is separated from the liquid, the liquid flows through 
a fluid assurance device, is pressurized by the pressu- 
rizing pump and flows into the patient. The ECS will stop 
the pumping if the fluid assurance detector detects any 
air In the line to the pressurizing pump. All of the tubing s 
down stream from the "per patient" connector is dis- 
posed of after each patient If the flow from the metering 
pumps is sufficiently pulsatile, it may not be necessary 
to have the air pump. The momentum of flowing fluid 
can be sufficient to entrain packets of air between pack- to 
ets of fluid. 

[0027] In another embodiment, see specifically FIGS. 
5a and 5b, there Is provided a spring loaded conical sec- 
tion 65 which is contained in at conical housing 66. Since 
this arrangement has an open fluid path when fluid is is 
flowing, it Is desireable to maintain laminar flow. This 
configuration has the advantage that the width of the 
flow path increases to accommodate increased flow. 
The frontal area at cross section (A), the slope of the 
cylinder walls and the strength of the spring can be cho- 20 
sen to assure that the Reynolds number stays in the 
laminar flow region over the designed operating range. 
The pressure drop and speed of flow need to be high 
enough that no material can diffuse against the flow. The 
conical surfaces need to be chosen so that they mate 25 
over a wide length. A single line of sealing is not desire- 
able. Multiple lines of sealing are better but not the best. 
[0028] It may be that redundancy is achieved by hav- 
ing several conical blockers in series, or conical blocker 
in series with a peristaltic blocker. These could be com- 30 
blned with sterile filters or with air gaps as set forth be- 
low. While any one can be sufficient alone, the combi- 
nations may be needed to satisfy the perceptions of the 
patients or hospital personnel. 

[0029] Referring to FIG. 6 of the drawings, this em- 35 
bodiment uses a similar principal but it has an air gap 
as the blocking means to preclude cross-contamination. 
Bacteria and viruses which are in a fluid cannot become 
airborne unless the fluid is dispersed Into the air. 
[0030] Present hospital practice uses drip chambers, *o 
in which fluid drips through air. They are used with most 
IV injections. These drip chambers are designed forflow 
measuring. They are part of single use disposable de- 
vices and so have no relation to cross-contamination 
prevention. *s 
[0031] Present art also Included disposable burettes 
(FIG. 8) which can be filled from a sterile container and 
fluid in them then subsequently sterilely dispensed. If 
filled once and then dispensed into a patient, the bulk 
source is protected from back flow of contaminants from so 
the patient. But if any attempt Is made to have fluid flow 
into the burette while connected to the patient and the 
bulk source, they do not provide a cross-contamination 
barrier. This is because fluid flowing into the burette falls 
some distance and can cause a splash which has a pos- ss 
sibility of carrying fluid from the bottom of the burette to 
the inlet nozzle. When fluid Is being let out, lowflow rates 
allow back migration of bacteria or back diffusion of virus 
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or pyrogens. Subsequent splashing can bring these 
contaminants to the inlet and contaminate the remain- 
der of the fluid path. 

Thus, in the embodiments below, great care is taken to 
eliminate potential splashing which can carry fluid 
across the air gap. 

[0032] An embodiment for the class of blocking 
means forming a break in the fluid stream uses a col- 
lapsible bag 75, as shown in FIG. 6, or other large con- 
tainer. When the fluid injector is armed, a significant frac- 
tion of the fluid requested for the injection is pumped 
into the collapsible bag. This fraction could be operator 
controlled and depend upon the confidence the operator 
had that the full amount of fluid will be used. When the 
operator depresses the start switch, the injection starts. 
The metering pumps continue filling the bag at a slower 
rate than the pressurizing pump is withdrawing it, with 
the fill rate chosen so that filling is completed a few sec- 
onds before the injection is completed. The benefit of 
this over the funnel is the ability to start the injection and 
change flow rates instantaneously. The bag may be less 
costly than the funnel although neither part sees high 
pressures. A final benefit may be user perception. They 
may have more confidence in a device which fills an in- 
termediate bag than in a system where there are just a 
few milliliters of fluid in a funnel, even though electronics 
and mechanics make them equally reliable. 
[0033] The bag needs to be made from hydrophobic 
material such as polypropylene so that no continuous 
stream of fluid remains after flow is stopped. The flow 
entering the bag needs to be slowed by choice of inlet 
diameter and tangential path so that it adheres to the 
wall and no splashing occurs. 
[0034] While not ideal, it is possible to eliminate the 
static mixer by filling the bag, providing ultrasonic agita- 
tion and then pumping the mixture out. This is not as 
desirable because concentration cannot be changed 
during delivery. 

[0035] By properly sizing the bag, the need for a back 
flow preventer is eliminated. If the total volume of the 
fluid path down stream from the bag is less than the vol- 
ume required to fill the bag, then back flow can never 
breach the air gap. If the bag volume is less than the 
down stream fluid path volume, then a back flow valve 
is needed. 

[0036] It is also important that the bag be held in the 
proper upright position during use, since gravity is being 
used to assure that air surround the Inlet port. 



Claims 

1 . A system for delivering sterile fluid to a patient, com- 
prising: 

a) a source (10, 11) of sterile fluid 

b) a fluid delivery system for directing the sterile 
fluid from the source (10, 11) to a point of use 
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in conjunction with a patient, wherein a portion 
of said fluid delivery system including the por- 
tion in contact with the patient is disposable and 
the remainder of the system is reusable 

c) flow interrupting means in each of the dis- 
posable portions of said fluid delivery system 
comprising physical means that cause the flow 
to exist as discrete quantities and to be discon- 
tinuous so that fluid free gaps exist in the deliv- 
ery system to preclude cross-contamination, 

d) per patient hook-ups (30, 31 , 32) forming the 
disposable portions of the fluid delivery system 
for directing said sterile fluid into a plurality of 
patients and 

e) backf low prevention means arranged in each 
of said per patient hook-ups (30, 31 , 32) for al- 
lowing flow in a forward direction while prevent- 
ing flow in a backward direction. 

2. A system as defined in claim 1 , wherein said flow 
interrupting means comprises a peristaltic flow 
mechanism (35). 

3. A system as defined in claim 1 or 2, wherein said 
flow interrupting means comprises a valve (66) hav- 
ing a fluid flow control means (65) that is positively 
biased towards a flow interrupting position. 

4. A system as defined in claim 3, wherein said biased 
fluid flow control means (65) is shaped to create a 
laminar fluid flow In fluid passing therethrough. 

5. A system for delivering sterile fluid to a patient, com- 
prising: 

a) a source (10, 11) of sterile fluid, 

b) a fluid delivery system for directing the sterile 
fluid from the source (10, 11) to a point of use 
in conjunction with a patient, wherein a portion 
of said fluid delivery system including the por- 
tion in contact with the patient is disposable and 
the remainder of the system is reusable, 

c) flow interrupting means in each of the dis- 
posable portions of said fluid delivery system 
comprising a hydrophobic surface over which 
the fluid is caused to flow and which prevents 
a string of fluid from remaining after flow is 
stopped to preclude cross-contamination, 
wherein said flow interrupting means is a col- 
lapsible bag (75) made from a hydrophobic ma- 
terial, 

d) per patient hook-ups (30, 31 , 32) forming the 
disposable portions of the fluid delivery system 
for directing said sterile fluid Into a plurality of 
patients and 

e) backf low prevention means arranged in each 
of said per patient hook-ups (30, 31 , 32) for al- 
lowing flow in a forward direction while prevent- 



ing flow in a backward direction. 

6. A system as defined in any one of claims 1 - 5, 
wherein valve means (27) is provided to selectively 

5 operate each of said per patient hook-ups (30, 31 , 
32). 

7. A system as defined in claim 5 or 6, wherein said 
hydrophobic material is polypropylene. 

10 

PatentansprOche 

1 . System zum Abgeben einer sterilen Flussigkeit an 
is einen Patlenten, umfassend: 

a) eine Quelle (10, 11) mit steriler Flussigkeit; 

b) ein Flussigkeitsabgabesystem, urn die steri- 
20 ie Flussigkeit von der Quelle (1 0, 1 1 ) zu einem 

Einsatzpunkt In Verblndung mit einem Patlen- 
ten zu leiten, wobei ein Abschnitt des Flussig- 
keitsabgabesystems, elnschlieBlich des mit 
dem Patienten in Kontakt befindlichen Ab- 
25 schnitts, ein Einwegartikel ist, und der Rest des 

Systems wiederverwendbar ist; 

c) fluBunterbrechende Mittel In jedem der Ein- 
wegabschnitte des Flussigkeitsabgabesy- 

30 stems, umfassend physikalische Mittel, die da- 

zu fuhren, daB die DurchfluBmenge in Form 
diskreter Mengen exlstlert und diskontlnulerf Ich 
ist, so daB flussigkeitsfreie Lucken im Abgabe- 
system existieren, urn eine Kreuzkontaminie- 

35 rung auszuschlieBen; 

d) AnschluBeinrichtungen (30, 31 , 32) pro Pa- 
tient, welche die Elnwegabschnltte des Flussig- 
keitsabgabesystems zum Weiteiieiten der ste- 

*o rilen Flussigkeit zu mehreren Patienten bilden; 

und 

e) Mittel zum Verhindem der Ruckstromung, 
die in jeder der AnschluBeinrichtungen (30, 31 , 

45 32) pro Patient angeordnet slnd, urn den FluB 

in einer Vorwartsrichtung zu gestatten, den 
FluB in Ruckwartsrichtung jedoch zu unterbln- 
den. 

so 2. System nach Anspruch 1 , wobei die fluBunterbre- 
chenden Mittel einen peristaltischen DurchfluBme- 
chanismus (35) umfassen. 

3. System nach Anspruch 1 oder 2, wobei die fluBun- 
55 terbrechenden Mittel ein Ventll (66) umfassen, das 
Mittel zur FIOsslgkeitsdurchfluBregeiung (65) be- 
sltzt, die positiv In eine fluBunterbrechende Position 
geneigt slnd. 
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System nach Anspruch 3, wobei die geneigten Mit- 
tel zur FlussigkeitsdurchfluBregelung (65) so ge- 
formt sind, daB ste eine laminare Flussigkeitsstro- 
mung in dersiedurchstromenden Flussigkeit bewir- 
ken. 5 

System zur Abgabeeinersterilen Flussigkeit an ei- 
nen Patienten, umfassend: 

a) eine Quelle (10, 11) mit steriler Flussigkeit; 10 

b) ein Flussigkeitsabgabesystem, urn die steri- 
le Flussigkeit von der Quelle (10, 11) zu einem 
Einsatzpunkt in Verbindung mit einem Patien- 
ten zu leiten, wobei ein Abschnitt des Rflssig- « 
keitsabgabesystems, einschlieBlich des mit 
dem Patienten in Kontakt befindlichen Ab- 
schnitts, ein Einwegartikel ist, und der Rest des 
Systems wiederverwendbar ist; 

20 

c) fluBunterbrechende Mittel in jedem der Ein- 
wegabschnitte des Flussigkeitsabgabesy- 
stems, umfassend eine hydrophobe Oberfla- 
che, iiber welche die Flussigkeit zu f lieBen ge- 
zwungen wird, und die verhindert, daB ein Fa- 25 
den der Flussigkeit nach dem Stoppen des 
Durchflusses zuruckbleibt, um eine Kreuzkon- 
taminierung auszuschlieBen, wobei die fluBun- 
terbrechenden Mittel ein faltbarer Beutel (75) 
slnd, die aus hydrophobem Material gefertigt 30 
ist; 

d) AnschluBeinrichtungen (30, 31, 32) pro Pa- 
tient, welche die Ein wegabschnitte des Flussig- 
keltsabgabesystems zum Weiterieiten der ste- 35 
rilen Flussigkeit zu mehreren Patienten bildet; 
und 

e) Mittel zum Vemlndem der RQckstr&mung, 

die In Jeder der AnschluBeinrichtungen (30, 31 , *o 
32) pro Patient angeordnet sind, um den FluB 
in einer Vorwartsrichtung zu gestatten, den 
FluB in Ruckwartsrichtung jedoch zu unterbin- 
den. 

45 

System nach einem der Anspriiche 1 - 5, wobei 
Ventilmlttel (27) vorgesehen slnd, um jede der An- 
schluBeinrichtungen (30, 31 ,32) pro Patient selektiv 
zu bedienen. 

so 

System nach Anspruch 5 Oder 6, wobei das hydro- 
phobe Material Polypropylen ist. 



Revendlcatlons 

1 . Systeme pour transmettre un fluide sterile a un pa- 
tient, comprenant : 



a) une source (10, 11) de fluide sterile, 

b) un systeme de transmission de fluide pour 
diriger le fluide sterile de la source (1 0, 1 1 ) a un 
point d'utilisation conjointement avec un pa- 
tient, ou une portion dudit systeme de transmis- 
sion de fluide incluant la portion en contact 
avec le patient est jetable, et le restant du sys- 
teme est reutilisable, 

c) un moyen d'interruption d'ecoulement dans 
chacu ne des portions jetables dudit systeme de 
transmission de fluide comprenant des moyens 
physiques qui amenent recoupment a exister 
comme quantites discretes et a etre discontinu 
de telle sorte que des espaces exempts de flui- 
de existent dans le systeme de transmission 
pour empecher une contamination croisee, 

d) des branchements par patient (30, 31, 32) 
formant les portions jetables du systeme de 
transmission de fluide pour diriger ledit fluide 
sterile dans plusieurs patients et 

e) un moyen d'empechement de reflux agence 
dans chacun desdits branchements par patient 
(30, 31, 32) pour permettre I'ecoulement dans 
une direction avant tout en empechant I'ecou- 
lement dans une direction arriere. 

Systeme selon la revendication 1 , ou ledit moyen 
d'interruption d'ecoulement comprend un mecanis- 
me d'ecoulement peristaltique (35). 

Systeme selon la revendication 1 ou 2, ou ledit 
moyen d'interruption d'ecoulement comprend une 
vanne (66) possedant un moyen de commande 
d'ecoulement de fluide (65) qui est positivement sol- 
licrte vers une position d'interruption d'ecoulement. 

Systeme selon la revendication 3, ou ledit moyen 
de commande d'ecoulement de fluide solliclte (65) 
est configure pour creer un ecoulement de fluide la- 
minaire dans le fluide passant a travers celul-cl. 

Systeme pour transmettre un fluide sterile a un pa- 
tient, comprenant : 

a) une source (10, 11) de fluide sterile, 

b) un systeme de transmission de fluide pour 
diriger le fluide sterile de la source (1 0, 1 1 ) a un 
point d'utilisation conjointement avec un pa- 
tient, ou une portion dudit systeme de transmis- 
sion de fluide incluant la portion en contact 
avec le patient est jetable, et le restant du sys- 
teme est reutilisable, 

c) un moyen d'interruption d'ecoulement dans 
chacu ne des portions jetables dudit systeme de 
transmission de fluide comprenant une surface 
hydrophobe sur laquelle le fluide est amene a 
s'ecouler et qui empeche qu'un filet de fluide 
subsiste apres que I'ecoulement a ete arrete 
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pour empecher une contamination croisee, ou 
ledit moyen d'interruption d'ecoulement est un 
sachet (75) apte a s'affaisser realise en un ma- 
teriau hydrophobe, 

d) des branchements par patient (30, 31, 32) 
formant les portions jetables du systeme de 
transmission de flulde pour diriger ledit fluide 
sterile dans plusieurs patients et 

e) un moyen d'empechement de reflux agence 
dans chacun desdits branchements par patient 
(30, 31 , 32) pour permettre I'ecoulement dans 
une direction avant tout en empechant recou- 
pment dans une direction arriere. 

6. Systeme seion I'une des revendications 1 a 5, ou le 
moyen formant vanne (27) est prevu pour f aire fonc- 
tionner selectivement chacun desdits branche- 
ments par patient (30, 31 , 32). 

7. Systeme selon ia revendication 5 ou 6, ou ledit ma- 
teriau hydrophobe est du polypropylene. 
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